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VPH volatile petroleum hydrocarbon method 
µg/L micrograms per liter 
µS/cm microsiemens per centimeter 

 



 

  1-1 

Section 1 
Introduction 

The following is a summary of the groundwater monitoring data resulting from samples collected at 
the Lincoln County Class IV Asbestos Landfill (Class IV Asbestos Landfill) on December 18 and 
December 20, 2012. The landfill is located in the NE ¼ of Section 28, Township 31 North, Range 31 
West in Lincoln County, adjacent to the Lincoln County Class II Landfill (Class II Landfill facility); 
approximately 2 miles north-northwest of Libby, Montana (see Figure 1-1). Groundwater monitoring 
is conducted at the Class II Landfill on a semi-annual basis according to permit requirements from the 
Montana Department of Environmental Quality (DEQ) Solid Waste Program. Groundwater monitoring 
is conducted at the Class IV Asbestos Landfill on a semi-annual basis per the Lincoln County Class IV 
Asbestos Landfill Operations Plan (Operations Plan) dated February 2008 (CDM, 2008).  

Monitoring wells CDM-MW7 and CDM-MW8 were installed at the Class IV Asbestos Landfill by CDM in 
2002. Monitoring wells MW-2, MW-3, and MW-4 were installed between 1990 and 1993 at the 
adjacent Class II Landfill Facility, located immediately east of the Class IV Asbestos Landfill. CDM-MW7 
is upgradient of the Class IV facility and CDM-MW8 is cross-gradient with both being upgradient of the 
Class II landfill.  MW-3 is downgradient of the Class IV landfill and cross-gradient of the Class II 
landfill. MW-2 and MW-4 are downgradient of the Class II landfill (see Figure 2-1). 

Data from CDM-MW7 and CDM-MW8 consist of depth to groundwater measurements, field 
measurements of groundwater quality parameters, and laboratory analytical results from 
groundwater samples collected by CDM Smith on December 18 and 20, 2012. Data for CDM-MW7 and 
CDM-MW8 were collected following sampling and measurement protocols described in the Lincoln 
County Class IV Asbestos Landfill Operation Plan (CDM 2008). The depth to groundwater for all wells, 
including the county wells, were measured on January 16, 2013 because the county wells could not be 
accessed during the CDM Smith water quality sampling event due to weather and road conditions. An 
electronic sounder was used to measure the depth to groundwater at all wells, as required by the 
Lincoln County Class IV Asbestos Landfill Operation Plan for wells CDM-MW7 and CDM-MW8, and the 
Lincoln County Class II Sampling and Analysis Plan (SAP) for wells MW-2, MW-3, and MW-4. 
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Figure 1-1 Libby Landfill Location. 
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Section 2 
Field Activities 

2.1 Water Level Measurements 
The depths to groundwater in CDM-MW7, CDM-MW8, MW-3, and MW-4 were measured by CDM 
Smith on January 16, 2013 (Table 2-1).   

 Table 2-1 Depth to Groundwater and Groundwater Elevations, January 16, 2013. 
Lincoln County Class II Landfill and Class IV Asbestos Landfill 

Monitoring Well 
TOC Elevation 

(feet amsl) 

DTW 

(feet below TOC) 

GW Elevation 

(feet amsl) 
CDM-MW7 2422.10 220.10 2202.00 

CDM-MW8 2414.7 227.09 2187.61 

MW-2 2313.02 165.83 2147.19 

MW-3 2343.07 203.47 2139.6 

MW-4 2294.52 156.96 2137.56 

Note:  
TOC = top of well casing 
GW = Groundwater 
DTW = depth to groundwater surface 
NM = not measured – new pump housing  
amsl = above mean sea level 
 

2.2 Groundwater Sample Collection 
Groundwater samples were collected from CDM-MW7 and CDM-MW8 following CDM Smith standard 
operating procedures (SOP) for purging and groundwater sample collection. Purging and sample 
collection were completed using a GrundfosTM submersible pump. After collecting samples from 
CDM-MW7 and during purging activities for CDM-MW8, the Grundfos pump malfunctioned and could 
not complete the sampling activities; therefore, CDM-MW8 and its duplicate sample were collected on 
December 20, 2012 while CDM-MW7 samples were collected on December 18, 2012.  Samples were 
analyzed for all DEQ Solid Waste Program ARM 17.50.708 (16) (b) Table 1 analytes, including volatile 
organic compounds (VOC), chloride, total cyanide, nitrate/nitrite as nitrogen, sulfate, dissolved metals, 
chemical oxygen demand (COD), Volatile Petroleum Hydrocarbons (VPH), and Extractable Petroleum 
Hydrocarbons (EPH). All samples were submitted under chain-of-custody protocol and analyzed by 
CompuChem Laboratories in Cary, North Carolina. Additionally, groundwater samples were analyzed 
for asbestos by EMSL Analytical, Inc. in Libby, Montana. 

Quality control samples consisted of a trip blank, a field blank, and one duplicate field sample. The 
validated laboratory analytical sample results are provided in Appendix B.  Field logs from CDM smith 
are included in Appendix C.     

A potentiometric surface map was constructed using the groundwater level measurements collected 
on January 16, 2013 (Figure 2-1).  Due to the poor site conditions in December, several of the wells in 
the Class II landfill were not able to be accessed and water levels were measured during the County’s 
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sampling event on January 16, 2013. The potentiometric surface shows that the groundwater flow 
direction is to the southeast, which is consistent with previous reports. 

2.3 Field Water Quality Parameters 

Groundwater quality parameters were measured during monitoring well purging of CDM-MW7 and 
CDM-MW8 with a calibrated YSI 556 Multi-parameter water quality meter. Water quality parameters 
are presented in Table 2-2 and include pH, specific conductance, turbidity, dissolved oxygen, and 
temperature. Field parameter and static water levels measured during purging prior to sampling are 
included in Appendix C – Water Sampling Logs. Parameter in both wells stabilized before sampling. 

Table 2-2 Water Quality Monitoring Parameters, December 18 and 20, 2012. 
Lincoln County Class IV Asbestos Landfill 

Monitoring Well pH (SU) 
Specific 

Conductance 

(μS/cm) 

Turbidity 
(NTU) 

Dissolved Oxygen 
(mg/L) 

Temperature 
(°C) 

CDM-MW7 7.87 312 5.24 0.97 12.2 

CDM-MW8 7.69 412 9.83 3.73 16.9 

Note:  
SU = standard units 
μS/cm = microsiemens per centimeter 
NTU = nephelometric turbidity unit 
mg/L = milligram per liter 
°C = degree Celsius 
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Section 3 
Analytical Results 

3.1 Laboratory Analytical Results 
Table 3-1 lists laboratory analytical results for monitoring wells CDM-MW7 (sample 1R-44817) and 
CDM-MW8 (sample 1R-45180) and corresponding Montana Circular DEQ-7 water quality standards. 
Analytical results for these groundwater samples and associated quality control samples are located in 
Appendix B. Quality control samples include a field duplicate of CDM-MW8 (sample 1R-44819), two 
trip blanks (sample TB-1 and TB-2), and a field blank (sample 1R-44818). Table 3-1 lists the 
groundwater quality standard as “nondegradation” (Non Deg) for parameters for which human health 
standards are not listed in Montana Circular DEQ-7.  

Non-Metals 
Non-metals detected at or above the laboratory reporting limits but below the Montana Circular DEQ-
7 water quality standard include nitrate and sulfate. Cyanide was not detected in either groundwater 
sample, with a reporting limit of 0.010 mg/L. 

The samples from both locations were also analyzed for asbestos by U.S. Environmental Protection 
Agency Method 100.2. Asbestos was not detected in the samples. 

Metals 
Groundwater analyses for metals at monitoring wells MW-2, MW-3, and MW-4 were eliminated after 
the December 2003 sampling event per DEQ’s direction (based on the long record of generally below 
detection metal concentrations), so no comparisons to metals results from the Class II Landfill can be 
made. 

There were no metals detected in CDM-MW7 and CDM-MW8 at or above the laboratory reporting 
limit, except for arsenic in CDM-MW7 during the December 2012 sampling event.  

Volatile Organic Compounds 
Acetone, chloromethane and toluene were reported in monitoring well CDM-MW8.  Acetone results 
were qualified as undetected, “U”, because acetone was reported in the field blank at 44 µg/L, and in 
one trip blank at 3.0 µg/L. 
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Parameter 
Monitoring Well 
CDM-MW7 
(µg/L) 

Monitoring 
Well 

CDM-MW8 
(µg/L) 

RL (µg/L) MT Groundwater Quality Standards (µg/L) 

Non-Metals 

Asbestos ND ND 0.17 MFL 7,000,000 fibers/L (fibers>10 microns) 

Chemical Oxygen Demand ND ND 17,000 Non Deg 

Chloride ND ND 1,000 4,000 

Cyanide, Total ND ND 10 200 

Nitrate/Nitrite as N ND ND 50 10,000 

Sulfate 5,410 6,090 1,000 250,000 

Gasoline Range Organics ND ND 30 Non Deg (DEQ uses volatile petroleum 
hydrocarbon [VPH] method) 

Diesel Range Organics ND ND 500 Non Deg (DEQ uses extractable petroleum 
hydrocarbon [EPH] method) 

Metals 

Antimony ND ND 2.0 6 

Arsenic ND ND 1.0 10 

Barium ND ND 200 2,000 

Beryllium ND ND 1.0 4 

Cadmium ND ND 1.0 5 

Chromium ND ND 10 100 

Cobalt ND ND 20 Non Deg 

Copper ND ND 5.0 1,300 

Iron ND ND 200 300 

Lead ND ND 1.0 15 

Mercury ND ND 0.200 2 

Nickel ND ND 10 100 

Selenium ND ND 5.0 50 

Silver ND ND 5.0 100 

Thallium ND ND 1.0 2 

Vanadium ND ND 20 Non Deg 

Zinc ND ND 30 2,000 

VOCs 

Acetone ND 6.9 2.5 Non Deg 

Acrylonitrile ND ND 5.0 0.51 

Benzene ND ND 0.50 5 

Bromochloromethane ND ND 0.50 Non Deg 

Bromodichloromethane ND ND 0.50 10 

Bromoform ND ND 0.50 80 

Bromomethane ND ND 0.50 10 

Carbon disulfide ND ND 0.50 Non Deg 

Carbon tetrachloride ND ND 0.50 3 

Table 3-1 
Groundwater Analytical Results, December 18 and 20, 2012. 
Lincoln County Class IV Asbestos Landfill 



Section 3 •  Analytical Results 
 

  3-3 

Parameter 
Monitoring Well 
CDM-MW7 

(µg/L) 

Monitoring 
Well 
CDM-MW8 
(µg/L) 

RL (µg/L) MT Groundwater Quality Standards (µg/L) 

Chlorobenzene ND ND 0.50 100 

Chlorodibromomethane ND ND 0.50 4 

Chloroethane ND ND 0.50 Non Deg 

Chloroform ND ND 0.50 70 

Chloromethane ND 0.83 0.50 30 

1, 2-Dibromo-3-
Chloropropane (DBCP) 

ND ND 0.50 0.2 

1, 2-Dibromoethane (EDB) ND ND 0.50 0.004 

Dibromomethane ND ND 0.50 Non Deg 

1, 2-Dichlorobenzene ND ND 0.50 600 

1, 4-Dichlorobenzene ND ND 0.50 75 

trans-1, 4-Dichloro-2-
butene 

ND ND 2.0 Non Deg 

Dichlorodifluoromethane ND ND 0.50 1,000 

1, 1-Dichloroethane ND ND 0.50 0.0031 

1, 2-Dichloroethane ND ND 0.50 4 

1, 1-Dichloroethene ND ND 0.50 0.6 

cis-1, 2-Dichloroethene ND ND 0.50 70 

trans-1, 2-Dichloroethene ND ND 0.50 100 

1, 2-Dichloropropane ND ND 0.50 5 

cis-1, 3-Dichloropropene ND ND 0.50 4 

trans-1, 3-
Dichloropropene 

ND ND 0.50 2 

Ethylbenzene ND ND 0.50 700 

2-Hexanone (Methyl butyl 
ketone) 

ND ND 2.5 Non Deg 

lodomethane ND ND 0.50 Non Deg 

4-Methyl-2-pentanone 
(Methyl isobutyl ketone) 

ND ND 2.5 Non Deg 

Methylene chloride ND ND 0.50 5 

Styrene ND ND 0.50 100 

1, 1, 1, 2-
Tetrachloroethane 

ND ND 0.50 Non Deg 

1, 1, 2, 2-
Tetrachloroethane 

ND ND 0.50 2 

Tetrachloroethene ND ND 0.50 5 

Toluene ND 0.55 0.50 1,000 

1, 1, 1-Trichloroethane ND ND 0.50 200 

1, 1, 2-Trichloroethane ND ND 0.50 3 

Trichloroethene ND ND 0.50 5 

Trichlorofluoromethane ND ND 0.50 10,000 

1, 2, 3-Trichloropropane ND ND 0.50 Non Deg 

Vinyl acetate ND ND 1.0 Non Deg 

Vinyl chloride ND ND 0.50 0.2 

Xylenes ND ND 0.50 10,000 



Section 3  •  Analytical Results 
 

3-4 

Note:  Non Deg refers to Montana DEQ nondegradation rules (17.30.701 et seq. Administrative Rules of Montana (ARM). The 
purpose of the rule is to protect high quality state ground and surface waters, which are those waters whose quality is higher 
than the established standards. 
 The Montana Circular DEQ-7 water quality standards for acrylonitrile and 1, 2-Dibromoethane are below the laboratory 
reporting limit. The water quality standards for these compounds are lower than standard laboratory limits, and the required 
reporting value listed in the circular are also greater than the water quality standard. 
 
Notes: 
ND = Not Detected. Result was less than the laboratory reporting limit. 
MFL = million fibers/Liter 
RL = reporting limit 
U = undetected at the concentration listed 
 

3.2 Quality Assurance 
Holding times, surrogate recoveries, and laboratory duplicate analysis were acceptable for all samples. 
Data were evaluated in accordance with the method requirements and the USEPA Contract Laboratory 
Program National Functional Guidelines for Superfund Organic Methods Data Review (EPA 2008) and 
the USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review (EPA 2010).  The analysis of the samples was found to be compliant with the requirements of 
both the method and the QAPP.  All data was found to be usable. The data evaluation report and 
corresponding data is included in Appendix B.  

One field blank (sample 1R-44818) was prepared in the field by pouring distilled water into preserved 
sampling container during this sampling event.  Acetone was reported in the field blank, at 44 µg/L.  
Acetone was reported in the samples at concentrations greater than the reporting limit but less than 
the level reported in the field blank.  Acetone results have been qualified in the samples as undetected 
at the level reported.   

Trip Blanks 
Two trip blanks were collected for this sampling event.  The trip blanks were only tested for VOCs.  
Acetone was reported in one trip blank at 3.0 µg/L.  

Field Blank 
One field blank was collected for this sampling event to assess the decontamination procedure.  
Chemical Oxygen Demand (COD) was reported in all samples, none higher than the field blank at 
17000 µg/L. It does not seem likely that the decontamination procedure introduced organics to the 
organic free/analyte free decontamination water. As COD falls under the non-degradation rules, the 
results for the samples were reported as not detected at the level reported in the field blank, 17,000 
µg/L, instead of the standard reporting limit of 10,000 µg/L.  

Field Duplicate Samples   
Field duplicates are collected to assess field and laboratory precision. One field duplicate sample was 
collected from monitoring well CDM-MW8 (sample 1R-44819) and submitted for analysis with the 
natural samples.  Detected results, above the laboratory reporting limits, are compared to the parent 
sample in Table 3-2. 
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Table 3-2 CDM-MW8 Duplicate Sample Comparison, December 2012. 
Lincoln County Class IV Asbestos Landfill 

Parameter CDM-MW8 Duplicate RL RPD Control Limit 

Non-Metal (ug/L)      

Acetone 6.9U 7.6U 2.5 NA 20 RPD 

Chloromethane 0.83 0.91 0.50 NA 20 RPD 

Toluene 0.61 0.61 0.50 NA 20 RPD 

Sulfate 6,090 6,060 1,000 0.5% 20 RPD 

Note:  
RL = Reporting Limit 
RPD = Relative Percent Difference 
NA= not applicable, concentrations less than 5 times the RL 
 
Field duplicate data quality objectives are not specified in the Lincoln County Class IV Asbestos 
Landfill Operations Plan. Laboratory duplicate criteria, according to the EPA’s Contract Laboratory 
Program, is ±20 relative percent difference when the concentration is greater than five times the 
reporting limit. The reporting limit is used as the criteria for the difference between the two results if 
either value is <5x the reporting limit. All duplicate comparisons met this criterion. 
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Section 4 
Deviations from SAP 

There were no deviations from the Sampling and Analysis Plan reported during the December 2012 
sampling event. 
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Section 5 
Data Analysis 

5.1 Intra-well Trends 
Groundwater Levels 
A summary chart of historical groundwater elevations graphed on Chart 1- Appendix A does not show 
any trends. 

Data from the December 2012 sampling event indicate that groundwater elevations decreased slightly 
in CDM-MW7, CDM-MW8, MW-3 and MW-4 when compared to elevations from the June 2012 
sampling event. Monitoring well MW-2 was not measured during the June 2012 sampling event (See 
Chart 1.) 

Field Parameters 
Field parameters (pH, specific conductance, dissolved oxygen, and temperature) were measured for 
CDM-MW7 and CDM-MW8 during the field activities by CDM Smith. No trends could be identified for 
pH and specific conductance.  Temperature measurements at CDM-MW8 seem higher than expected 
which could be attributed to the difficulties encountered in the field during the sampling activities.  
The pump appears to be at the limit of its capacity and heading the water as it pumps it to the surface 
(See Charts 2, 3, 4 and 5.) EPA is in the process to evaluate the installation of dedicated pumps to 
improve efficiency.  Dissolved oxygen seems to be decreasing when only comparing the winter or 
summer results.  Charts showing the collected field parameters are included in Appendix A. 

Dissolved Metals 
There were no metals above the DEQ-7 Standard during this sampling event; therefore, no trend 
evaluation is presented. 

Detected Non-Metals 
There were no parameters that consistently had detectable results over multiple sampling events; 
therefore, no trend evaluation is presented.  

5.2 Inter-well Comparison 
Water levels and field parameters were compared in both monitoring wells.  Dissolved oxygen was 
lower in CDM-MW7 compared to CDM-MW8.  Temperature in CDM-MW8 has increased in the 
December 2011 and June 2012 events but slightly decrease during this event when compared to CDM-
MW7 which is decreasing. 

The December 2012 groundwater flow direction at the Class IV Asbestos Landfill was evaluated using 
depth to groundwater measurements from five monitoring wells.  The groundwater flow direction is 
shown in Figure 2-1 and is generally to the southerly direction. The interpreted groundwater flow 
direction is consistent with previous reports.       
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5.3 Comparison to Standards 
During this sampling event, no exceedances were reported for dissolved metals, non-metals, or VOCs 
(See Table 3-2). 

5.4 Summary 
Results of the December 2012 sampling event showed no exceedances for dissolved metals, non-
metals or VOCs when compared to the Montana Circular DEQ-7 water quality standards. In addition, 
no trends were identified for the evaluated parameters in the last five sampling events. 
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DATA EVALUATION REPORT 
 
Project:   Lincoln County Groundwater Sampling 
Data Validator:  Kimberly Zilis 
Sample Delivery Group: 1212075 and 1212077 
Laboratory:   Compuchem, Cary, NC 
Sample Date:   December 18 and 19, 2012 
Evaluation Date:  January 9, 2013 
 
 
On December 18 and 19, 2012, CDM Federal Programs Corporation (CDM Smith) collected 
groundwater samples in support of the Lincoln County semiannual groundwater monitoring 
program. Two water samples, one field duplicate, a field blank and two trip blanks were 
delivered to Compuchem on December 20 and 21, 2012.  The volatile petroleum hydrocarbons, 
extractable petroleum hydrocarbons, and chemical oxygen demand were subcontracted to 
ENCO laboratories. 
 
CDM evaluated the data received in accordance with the method requirements and the USEPA 
Contract Laboratory Program National Functional Guidelines for Superfund Organic Methods Data 
Review (EPA 2008) and the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Superfund Data Review (EPA 2010).  The samples were analyzed according to the 
following methods:  
 
Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods (SW-846). Third Edition, Final 
Update III 
 
 8260B  - Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry (GC/MS)  
 6010C - Inductively Coupled Plasma-Atomic Emission Spectrometry 
 6020A - Inductively Coupled Plasma-Mass Spectrometry 
 7470A - Mercury in Liquid Waste (Manual Cold-Vapor Technique) 
 9010C and 9012B - Total and Amenable Cyanide: Distillation 
 
Methods for Chemical Analysis of Water and Wastes, 3rd

 300.0 – Determination of Inorganic Anions in Drinking Water by Ion Chromatography 

 Edition, March 1983 
 

 353.2 – Nitrogen, Nitrate-Nitrite 
 
Standard Methods for the Examination of Water and Wastewater, 21st

 SM5220D – Chemical Oxygen Demand (COD) 

 Edition, 2005 
 

 
Massachusetts Department of Environmental Protection Division of Environmental Analysis, May 2004   
 
 Method for the Determination of Volatile Petroleum Hydrocarbons (VPH) 
 Method for the Determination of Extractable Petroleum Hydrocarbons (EPH) 
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The field samples and corresponding laboratory sample identifiers included in this package are as 
follows:   
 

INDEX ID FIELD ID LABORATORY SAMPLE 
ID 

MATRIX 

IR-44817 CDM-MW-7 1212075-01 Water 
IR-45180 CDM-MW-8  1212075-04 Water 
IR-44819 CDM-MW-8 Dup 1212075-05 Water 
IR-44818 Field Blank 1212075-02 Water 

TB-1 Trip Blank 1212075-03 Water 
TB-2 Trip Blank 1212075-06 Water 

  
 

REVIEW SUMMARY 
 
I. 

All deliverables were present. 
YES 
Comments: A full raw data package was not required.  Sample results and laboratory Quality 
Control (QC) results were submitted by the laboratory and evaluated by CDM.  

 
II. 

Deliverables 

Preservation and Holding Times 
 Samples were preserved appropriately and all holding times were met. 
 YES   
 
III. Instrument Calibration 

Calibration documentation was not provided for review. 
 
IV. Method Blank Analysis Results 

No target compounds were detected in the method blank at or above the reporting limit. 
YES 

 
V. Other Blank Analysis Results 

No target compounds were detected in other blanks at or above the reporting limit. 
NO 
Comments: A field blank was created in the field consisting of distilled water and was analyzed 
as a sample for the full suite of analyses. Trip blanks traveled with the volatile samples for each 
shipment, and was analyzed for volatile compounds only.  Acetone was reported in the field 
blank, at 44 µg/L. Acetone was reported in TB-1 at 3.0 µg/L in the December 18th  trip blank and 
no target compounds were reported in the December 19th

The chemical oxygen demand (COD) for the field blank was 17 mg/L with a reporting limit of 
10 mg/L. The method blank was less than 10 mg/L. One field blank was collected for this 
sampling event to assess the decontamination procedure.  COD was reported in all samples, none 

 trip blank. 
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higher than the field blank at 17 mg/L. It does not seem likely that the decontamination 
procedure introduced organics to the organic free/ analyte free decontamination water. As COD 
falls under the non-degradation rules, the results for the samples were reported as not detected at 
the level reported in the field blank, 17,000 µg/L, instead of the standard reporting limit of 
10,000 µg/L. Analyzing the field blank water, without the decontamination procedure, should be 
considered for the next sampling event. 

 
VI.       Surrogate Compound Results 
            All surrogate compound recovery results met laboratory defined QC criteria 

NO 
Comments: The recovery of surrogate 2-bromonaphthalene in the EPH fractionation was below 
criteria in sample 1R-45180.  There were no hydrocarbons reported in any of the fractions, in 
any of the samples.  The absence of total hydrocarbons suggests the samples did not require 
fractionation, and this surrogate is a fractionation surrogate only.  The method reporting limits 
are 5 times lower than the action limit and the results have been reported as not detected (ND) 
without qualification.   

   
VII.      Matrix Spikes/Matrix Spike Duplicates (MS/MSDs)  

Matrix Spike analyses were performed at a frequency of not less than 5% of sample analyses.  
All MS/MSD results met specified recovery and precision limits.  
NO 
Comments: The MSD recovery for cyanide was 73.1%, below the recovery criteria of 75-125%. 
The relative percent difference (RPD) between the cyanide MS and MSD recoveries was 25.2%, 
above the 20% criteria.  The results for cyanide have been qualified as estimated 

 
VIII.     Field Duplicates  

Field duplicates were collected at a frequency of not less than 5% of sample analyses.  The RPD 
between the native sample and the field duplicate was less than 20% when the values were 
greater than 5 times the reporting limit.  When either the parent or the duplicate value is less 
than 5 times the reporting limit, the reporting limit is control limit for the difference between 
the two values. 
YES   
Comments: Index ID IR-44819 is a field duplicate of IR-45180.    

 
IX. Laboratory Control Sample 

Target analytes were spiked into a Laboratory Control Sample (LCS) and recoveries were 
within the laboratory defined control limits. 
YES   

 
X.         Laboratory Duplicates  

Laboratory duplicates were performed and recoveries were within the laboratory defined 
control limits. 
YES   

 
XI.        Detection Limits  
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All detection limits met specified reporting limits. 
YES  

 
XII.     Overall Assessment of Data  

The analyses of the samples were found to be compliant with the requirements of both the 
method and the QAPP, except where otherwise noted.  No qualification was necessary based on 
overall system performance. 
YES 
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